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(54) ELECTROPHORESIS DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrophoresis display device which can perform sharp 
display and can selectively erase only a desired part of 
once displayed contents. 

SOLUTION: The electrophoresis display device is 
provided with a lower electrode 6, a dielectric film 7, an 
electrophoresis layer 5 which is provided between the 
lower electrode 6 and the dielectric film 7 and encloses 
an electrically conductive black toner 9 electrified with a 
negative charge, and white particles 8, an electric pen 4 
for scraping the surface of the dielectric film 7, and a 
voltage supply circuit 3 which supplies one of positive 
voltage and negative voltage to the electric pen 4, and 
supplies the other voltage to the lower electrode 6. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The electrophoresis layer with 
which the 2nd display object which has a 
different color from the 1st display object 
by which was prepared between the 
counterelectrode, the dielectric film, and 
said counterelectrode and said dielectric 
film, and it was electrified 
[ predetermined ], and said 1st display 
object was enclosed at least, An 
electrophoresis display equipped with the 
drawing means to which electric field are 
given between said counterelectrodes and 
said dielectric films in said part which 
scraped, and electrophoresis of said 1st 
display object is carried out by scraping 
the front face of said dielectric film. 
[Claim 2] The electrophoresis display 
according to claim 1 characterized by 
having further an 

electrical-potential- difference supply 
means to supply one electrical potential 



difference of plus and minus to said 
counterelectrode, and to supply the 
electrical potential difference of another 
side of plus and minus to said drawing 
means. 

[Claim 3] The electrophoresis display 
according to claim 1 or 2 characterized by 
equipping said 
electrical-potential-difference supply 
means with the circuit changing switch 
which reverses the electrical potential 
difference supplied to said 
counterelectrode, and the electrical 
potential difference supplied to said 
drawing means. 

[Claim 4] The electrophoresis display 
according to claim 2 or 3 characterized by 
said drawing means containing the 
electric pen with which the electrical 
potential difference of said another side is 
supplied from said 

electrical-potential-difference supply 
means. 

[Claim 5] An electrophoresis display 
given in claim 1 characterized by having 
further a package elimination means to, 
carry out electrophoresis of said 1st 
display object enclosed with said 
electrophoresis layer to said said 
counterelectrode or dielectric film side on 
the whole thru/or any 1 term of 4. 
[Claim 6] Two or more unit electrodes 
arranged a common electrode and in the 
shape of a matrix between said 
electrophoresis layers with said dielectric 
film, It has the insulating layer which is 
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prepared between said common electrode 
and said two or more unit electrodes, and 
insulates these. The electrophoresis 
display according to claim 1 characterized 
by having the function in which said 
drawing means presses out said 
insulating layer of said pressed part, and 
connects electrically said common 
electrode and said unit electrode of said 
pressed part by this by pressing said 
dielectric film. 

[Claim 7] The electrophoresis display 
according to claim 6 characterized by 
having further, the control means which 
supplies one electrical potential 
difference of plus and minus to said 
counterelectrode, and supplies the 
electrical potential difference of another 
side of plus and minus to said common 
electrode. 

[Claim 8] The electrophoresis display 
according to claim 7 characterized by 
equipping said control means with a 
package elimination means to supply one 
side of the electrical potential difference 
of plus and minus to said 
counterelectrode, and to supply another 
side of the electrical potential difference 
of plus and minus to said all unit 
electrodes. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 



relates to the electrophoresis display 
which can eliminate alternatively a part 
of request of the contents of a display 
which could perform the still more sharp 
display in a detail, and were once 
displayed about an electrophoresis 
display. 
[0002] 

[Description of the Prior Art) 
Conventionally, the magnetic migration 
display panel using a magnetic migration 
phenomenon is known. By being the 
panel by which the fine particles which 
have the property attracted by magnets, 
such as iron powder, were enclosed with 
the interior, bringing a magnet close on 
the surface of a panel, and giving 
magnetic force, a magnetic migration 
display panel can make the enclosed iron 
powder able to migrate on the surface of a 
panel, and can display a desired graphic 
form etc. by this. 

[0003] As for elimination of the graphic 
form displayed on the other hand, it is 
common to carry out by making the 
elimination rod currently held at the end 
of the rear face of a panel slide, and 
scanning the whole rear face of a panel 
with an elimination rod. Since the 
elimination rod is constituted by the 
magnet, by scanning the whole rear face 
of a panel with an elimination rod, the 
iron powder which moved on the surface 
of the panel migrates at the rear face of a 
panel, and the whole graphic form 
currently shown by this is eliminated. 
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[0004] As an example of . a 
magnetoelectricity migration display 
panel, it is indicated by JP,6-171292,A 
and JP, 10- 35 180, A, for example. 
[0005] 

[Problem(s) to be Solved by the 
Invention] However, since the magnetic 
migration display panel using a magnetic 
migration phenomenon lacked in 
sharpness displayed, such as an 
alphabetic character and a graphic form, 
a display which can perform a more sharp 
display was desired, 

[0006] Moreover, since the magnetic 
migration display panel using a magnetic 
migration phenomenon had constraint 
that a part of request of the once 
displayed contents of a display cannot he 
eliminated alternatively, and the 
contents of a display cannot be 
eliminated by the whole panel, a display 
which can eliminate alternatively a part 
of -request* of the once displayed contents 
of a display was desired. 
[0007] Therefore, the purpose of this 
invention is offering the display which 
can perform a more sharp display. 
[0008] Moreover, other purposes of this 
invention are offering the display which 
can eliminate alternatively a part of 
request of the once displayed contents of 
a display while being able to display the 
desired contents of a display on the part 
of a request of a panel. 
[0009] 

[Means for Solving the Problem] The 



purpose which this invention requires is 
prepared between a counterelectrode, a 
dielectric film, and said counterelectrode 
and said dielectric film. By scraping the 
electrophoresis layer with which the 2nd 
display object which has a different color 
from the 1st display object by which it 
was electrified [ predetermined ], and 
said 1st display object was enclosed at 
least, and the front face of said dielectric 
film In said part which scraped, electric 
field are given between said 
counterelectrode s and said dielectric 
films, and it is attained by the 
electrophoresis display equipped with the 
drawing means to which electrophoresis 
of said 1st display object is carried out. 
[0010] Since electrophoresis of the 1st 
display object enclosed with the 
electrophoresis layer by scraping the part 
of arbitration in the front face of a 
dielectric film can be carried out 
according to this invention, the 
electrophoresis display in which free 
drawing is possible can be offered. And 
since the alphabetic character, the 
graphic form, etc. drawn by doing in this 
way are displayed when the 1st display 
object by which it was electrified 
according to the electrophoresis 
phenomenon moves, it becomes possible 
[ performing a more sharp display ] . 
[0011] In the desirable embodiment of 
this invention, it has further an 
electrical-potential- difference supply 
means to supply one electrical potential 
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difference of plus and minus to said 
counterelectrode, and to supply the 
electrical potential difference of another 
side of plus and minus to said drawing 
means. 

[0012] Since according to the desirable 
embodiment of this invention one 
electrical potential difference of plus and 
minus is supplied to a counterelectrode 
and the electrical potential difference of 
another side of plus and minus is 
supplied to a drawing means, 
electrophoresis of the 1st display object 
can be alternatively carried out to a 
dielectric film or counterelectrode side by 
scraping the front face of a dielectric film. 
[0013] In the still more desirable 
embodiment of this invention, said 
electrical-potential-difference supply 
means is equipped with the circuit 
changing switch which reverses the 
electrical potential difference supplied to 
said counterelectrode, and the electrical 
potential difference supplied to said 
drawing means. 

[0014] Since the circuit changing switch 
which reverses these electrical potential 
differences is prepared in the 
electrical-potential- difference supply 
means according to the still more 
desirable embodiment of this invention, it 
becomes possible by operating this circuit 
changing switch to perform the change of 
alternative drawing and alternative 
elimination simply 

[0015] In the still more desirable 



embodiment of this invention, said 
drawing means contains the electric pen 
with which the electrical potential 
difference of said another side is supplied 
from said electrical-potential-difference 
supply means. 

[0016] In the still more desirable 
embodiment of this invention, it has 
further a package elimination means to, 
carry out electrophoresis of said 1st 
display object enclosed with said 
electrophoresis layer to said said 
counterelectrode or dielectric film side on 
the whole. 

[0017] Since it has the package 
elimination means to which the 1st 
display object is moved on the whole 
according to the still more desirable 
embodiment of this invention, package 
elimination of the contents of a display is 
attained with this package elimination 
means. 

[0018] In the still ^more desirable 
embodiment of this invention Two or 
more unit electrodes arranged a common 
electrode and in the shape of a matrix 
between said electrophoresis layers with 
said dielectric film, It has the insulating 
layer which is prepared between said 
common electrode and said two or more 
unit electrodes, and insulates these. Said 
drawing means presses out said 
insulating layer of said pressed part by 
pressing said dielectric film, and has the 
function in which this connects 
electrically said common electrode and 
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said unit electrode of said pressed part. 
[0019] Since the common electrode and 
the unit electrode of the pressed part are 
electrically connected by pressing a 
dielectric film according to the still more 
desirable embodiment of this invention, it 
becomes possible to perform a more sharp 
display. Moreover, since a means special 
as a means to perform the press to a 
dielectric film is not needed, convenience 
and safety improve. 

[0020] The electrophoresis display 
according to claim 8 characterized by 
having further the control means which 
supplies one electrical potential 
difference of plus and minus to said 
counterelectrode, and supplies the 
electrical potential difference of another 
side of plus and minus to said common 
electrode in the still more desirable 
embodiment of this invention. 
[0021] Said control means is equipped 
with a package elimination means to 
supply one side of the electrical potential 
difference of plus and minus to said 
counterelectrode, and to supply another 
side of the electrical potential difference 
of plus and minus to said all unit 
electrodes, in the still more desirable 
embodiment of this invention. 
[0022] According to the still more 
desirable embodiment of this invention, 
package elimination of the contents of a 
display is attained with this package 
elimination means. 

[0023] Said control means is equipped 



with the image incorporation means 
which reads the electrical potential 
difference which said each unit electrode 
has in the still more desirable 
embodiment of this invention. 
[0024] Since the control means is 
equipped with the image incorporation 
means which reads the electrical 
potential difference which each unit 
electrode has according to the still more 
desirable embodiment of this invention, it 
becomes possible to incorporate in a 
personal computer etc. by using the 
displayed alphabetic character, graphic 
form, etc. as data. 
[0025] 

[The gestalt of desirable implementation 
of invention] Hereafter, based on an 
accompanying drawing, explanation is 
added to a detail about the desirable 
embodiment of this invention. 
[0026] Drawing 1 is the sectional view 
showing the r electrophoresis display 1 
concerning the desirable embodiment of 
this invention. 

[0027] As shown in drawing 1 , the 
electrophoresis display 1 concerning this 
embodiment is equipped with the 
electrophoresis display panel 2, the 
electrical-potential-difference supply 
circuit 3, and the electric pen 4. 
[0028] The electrophoresis display panel 
2 has the electrophoresis layer 5, the 
lower electrode 6, the dielectric film 7, 
and a substrate 18, and the 
electrophoresis layer 5 is pinched 
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between the lower electrode 6 prepared in 
the whole inferior surface of tongue of the 
electrophoresis display panel 2, and the 
dielectric film 7 prepared in the whole top 
face of the electrophoresis display panel 2. 
The white particle 8 and the conductive 
black toner 9 are contained in the 
electrophoresis layer 5, and the 
conductive toner 9 wears the charge of 
minus on it. The white particle 8 is 
neutrality electrically. As for the 
electrophoresis display panel 2 which 
consists of such a configuration, the side 
in which the dielectric film 7 was formed 
is the screen, and a user can see the 
interior of the electrophoresis layer 5 
through the transparent dielectric film 7 
substantially. Moreover, the 

electrophoresis layer 5 with which the 
white particle 8 and the conductive toner 
9 were enclosed has predetermined 
viscosity, and migration of the white 
particle 8 by gravity and the conductive 
toner 9 does not take place substantially 
according to this viscosity. 
[0029] Although not limited especially, as 
a dielectric film 7, a PET film, a 
polycarbonate film, an acrylic resin film, 
etc. can be used. 

[0030] Moreover, although not limited 
especially, as thickness of the dielectric 
film 7, about 20-100 micrometers is 
desirable, about 100-1500 micrometers is 
desirable as thickness of the 
electrophoresis layer 5, about 1-10 
micrometers is desirable as thickness of 



the lower electrode 6, and about 100 
micrometers is desirable as thickness of a 
substrate 18. 

[0031] The electrical-potential- difference 
supply circuit 3 has terminals 10 and 11, 
a terminal 10 is electrically connected to 
the lower electrode 6 through wiring 12, 
and the terminal 11 is electrically 
connected to the electric pen 4 through 
wiring 13. The electric power switch 14 
and the circuit changing switch 15 are 
further formed in the 

electrical-potential- difference supply 
circuit 3, and when a user operates an 
electric power switch 14, the 
electrical-potential-difference supply 
circuit 3 can be made into the condition of 
either operating state and non-operating 
state. That is, whenever a user operates 
an electric power switch 14, the 
electrical-potential- difference supply 
circuit 3 changes from the non-operating 
state from operating ^ state, or - - 
non-operating state to operating state. 
When the electrical-potential-difference 
supply circuit 3 is in operating state, 
either the electrical potential difference 
of plus or the electrical potential 
difference of minus is supplied to a 
terminal 10, and another side of the 
electrical potential difference of plus and 
the electrical potential difference of 
minus is supplied to a terminal 11. The 
electrical potential difference supplied to 
these terminals 10 and 11 can change the 
polarity, when a user operates a circuit 



6/22 



changing switch 15. In namely, the 
condition that the electrical potential 
difference of plus for a terminal 10 is 
supplied, and the electrical potential 
difference of minus is supplied to the 
terminal 11 If a user operates a circuit 
changing switch 15, the electrical 
potential difference of minus will be 
supplied to a terminal 10. In the 
condition that the electrical potential 
difference of plus comes to be supplied to 
a terminal 11, the electrical potential 
difference of minus is conversely supplied 
to a terminal 10, and the electrical 
potential difference of plus is supplied to 
the terminal 11 If a user operates a 
circuit changing switch 15, the electrical 
potential difference of plus will be 
supplied to a terminal 10, and the 
electrical potential difference of minus 
will come to be supplied to a terminal 11. 
In addition, the electrical potential 
difference of minus shall be supplied to a 
terminal 10 by actuation of an electric 
power switch 14 immediately after 
making the electrical-potential-difference 
supply circuit 3 into operating state, and 
the electrical potential difference of plus 
shall be supplied to a terminal 11. 
Moreover, when the 

electrical-potential-difference supply 
circuit 3 is in non-operating state, an 
electrical potential difference is supplied 
to neither of terminals 10 and 11. 
[0032] Moreover, the electric pen 4 has 
the insulating coat 17 which covers an 
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electrode 16 and the whole electrode 16 
except a point and a connection with 
wiring 13. 

[0033] Next, the function of the 
electrophoresis display 1 concerning this 
embodiment is explained. 
[0034] First, when the 

electrical-potential- difference supply 
circuit 3 of the electrophoresis display 1 is 
in non-operating state, an electrical 
potential difference is not supplied to the 
electrode 16 of the lower electrode 6 of the 
electrophoresis display panel 2, and the 
electric pen 4, but as shown in drawing 1 , 
in this condition, the white particle 8 and 
the conductive toner 9 which are 
contained in the electrophoresis layer 5 
are substantially mixed by homogeneity. 
For this reason, any graphic form, 
alphabetic character, etc. are not 
displayed on the screen of the 
electrophoresis display panel 2. 
[0035] Next, the electrical potential 
difference . of minus is supplied to a 
terminal 10, and the electrical potential 
difference of plus is supplied to a 
terminal 11 as it is a ****, when the 
electric power switch 14 of the 
electrical-potential-difference supply 
circuit 3 is operated by the user and the 
electrical-potential-difference supply 
circuit 3 is made into operating state. By 
this, the electrical potential difference of 
minus will be impressed to the lower 
electrode 6 of the electrophoresis display 
panel 2, and the electrical potential 
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difference of plus will be impressed to the 
electrode 16 of the electric pen 4. In this 
condition, if a user scrapes the dielectric 
film 7 which is the screen of the 
electrophoresis display panel 2 with the 
electric pen 4, the conductive toner 9 
electrified [ of minus ] will move to the 
dielectric film 7 side according to an 
electrophoresis phenomenon. 
[0036] Drawing 2 is the sectional view of 
the electrophoresis display 1 in the 
condition of having scraped the screen of 
the electrophoresis display panel 2 along 
with the arrow head a with the electric 
pen 4. 

[0037] If the screen of the electrophoresis 
display panel 2 is scraped along with an 
arrow head a with the electric pen 4 as 
shown in drawing 2 The inside of the 
conductive toner 9 contained in the 
electrophoresis layer 5 of the 
electrophoresis display panel 2, The 
conductive toner 9 which exists in the 
part A which scraped with the electric 
pen 4 can draw near to the dielectric film 
7 side according to an electrophoresis 
phenomenon, and the rear face of the 
part A which scraped with the electric 
pen 4 will be covered with this with the 
conductive toner 9. On the other hand, in 
any parts other than the part A which 
scraped with the electric pen 4, migration 
of the conductive toner 9 does not take 
place substantially in parts other than 
the part A which did not produce the 
above-mentioned electrophoresis 



phenomenon substantially therefore 
scraped with the electric pen 4. 
[0038] Drawing 3 is the top view of the 
electrophoresis display 1 in the condition 
of having scraped the screen of the 
electrophoresis display panel 2 along 
with the arrow head a with the electric 
pen 4. 

[0039] As shown in drawing 3 , since the 
conductive black toner 9 has drawn near 
to the dielectric film 7 side which is the 
screen the part A which scraped with the 
electric pen 4, it looks black. Thus, 
desired alphabetic character, graphic 
form, etc. can be displayed on the 
electrophoresis display panel 2 black by 
scraping the front face of the dielectric 
film 7 with the electric pen 4. 
[0040] Thus, the conductive toner 9 which 
moved to the rear face of the part A which 
scraped continues being located in the 
rear face of the part A which scraped 
after the electrical potential' difference. 

supplied from the 

electrical-potential-difference supply 
circuit 3 was lost, and maintains the 
contents of a display. 

[0041] Drawing 4 is the sectional view of 
the electrophoresis display 1 in the 
condition that the 

electrical-potential-difference supply 
circuit 3 was made into non- operating 
state, after scraping the screen of the 
electrophoresis display panel 2 with the 
electric pen 4. 

[0042] The conductivity toner 9 located in 
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the rear face of the part A which scraped 
the electrical-potential-difference supply 
circuit 3 also as non-operating state when 
the user after the part A which the screen 
of the electrophoresis display panel 2 
scraped with the electric pen 4, and 
scraped as shown in drawing 4 changes 
with conductive toners 9 black operated 
an electric power switch 14 continues 
being located in the location concerned 
according to Coulomb force. For this 
reason, after the 

electrical-potential-difference supply 
circuit 3 will be in non-operating state, 
the contents of a display continue being 
maintained. In addition, the conductivity 
toner 9 located in the rear face of the part 
A which scraped although it has viscosity 
predetermined in the electrophoresis 
layer 5 as the charges by this 
electrostatic induction decrease in 
number by leak in the passage of time 
and ********** mentioned above soon, 
and what kind of direction the 
electrophoresis display panel 2 had 
turned to [ as opposed to / this sake / 
gravity ] does not move to the part of 
others automatically substantially. 
[0043] Next, actuation of returning again 
the part changed black with the electric 
pen 4 among the screens of the 
electrophoresis display panel 2 to the 
original condition is explained. 
[0044] When returning again the part 
changed black with the electric pen 4 
among the screens of the electrophoresis 



display panel 2 to the original condition, 
and a user operates the circuit changing 
switch 15 of the 

electrical-potential-difference supply 
circuit 3 . in operating state first, it is 
necessary to change the polarity of the 
electrical potential difference supplied to 
terminals 10 and 11. By operating the 
circuit changing switch 15 of the 
electrical-potential- difference supply 
circuit 3, the electrical potential 
difference of plus for a terminal 10 will be 
supplied, the electrical potential 
difference of minus will be supplied to a 
terminal 11, by this, the electrical 
potential difference of plus will be 
impressed to the lower electrode 6 of the 
electrophoresis display panel 2, and the 
electrical potential difference of minus 
will be impressed to the electrode 16 of 
the electric pen 4. In this condition, if a 
user scrapes the dielectric film 7 which is 
the screen of the electrophoresis display - 
panel 2 with the . electric pen 4, the 
conductive toner 9 located in the part 
corresponding to the part which scraped 
among the conductive toners 9 located in 
the rear face of the dielectric film 7 will 
move to the lower electrode 6 side 
according to an electrophoresis 
phenomenon. 

[0045] Drawing 5 is the sectional view of 
the electrophoresis display 1 in the 
condition of having scraped the screen of 
the electrophoresis display panel 2 along 
with the arrow head b with the electric 
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pen 4. 

[0046] As shown in drawing 5 , a part of 
part A which scraped with the electric 
pen 4 in the condition that the electrical 
potential difference of pins was 
impressed among the screens of the 
electrophoresis display panel 2 If it 
scrapes along with an arrow head b with 
the electric pen 4 in the condition that the 
electrical potential difference of minus 
was impressed The inside of the 
conductive toner 9 contained in the 
electrophoresis layer 5 of the 
electrophoresis display panel 2, The 
conductive toner 9 which exists in the 
part B which scraped with the electric 
pen 4 can draw near to the lower 
electrode 6 side according to an 
electrophoresis phenomenon, and the 
conductive toner 9 which had covered the 
rear face of the part B which scraped with 
the electric pen 4 moves to the lower 
electrode 6 by this.- On the other hand, in 
any parts other than the part B which 
scraped with the electric pen 4, migration 
of the conductive toner 9 does not take 
place substantially in parts other than 
the part B which did not produce the 
above-mentioned electrophoresis 
phenomenon substantially, therefore 
scraped with the electric pen 4. 
[0047] Drawing 6 is the top view of the 
electrophoresis display 1 in the condition 
of having scraped the screen of the 
electrophoresis display panel 2 along 
with the arrow head b.with the electric 



pen 4. 

[0048] As shown in drawing 6 , since the 
conductive black toner 9 separated from 
the dielectric film 7 side which is the 
screen and has drawn near to the lower 
electrode 6 side the part B which scraped 
with the electric pen 4 in the condition 
that the electrical potential difference of 
minus was impressed, it looks white. It is 
reversed, the part B which scraped by 
this with the electric pen 4 in the 
condition that the electrical potential 
difference of plus was impressed, and 
scraped with the electric pen 4 in the 
condition that the electrical potential 
difference of minus was impressed among 
the parts A currently displayed black 
becomes white, and the part currently 
displayed black among the 
electrophoresis display panels 2 becomes 
partial A' as a result. Thus, a part or all, 
such as an alphabetic character, a 
graphic form, etc. currently displayed on 
the electrophoresis display panel 2 black, 
can be reversed white by scraping the 
front face of the dielectric film 7 with the 
electric pen 4 in the condition that the 
electrical potential difference of minus 
was impressed. 

[0049] Thus, for the same reason, the 
conductive toner 9 which moved to the 
lower electrode 6 corresponding to the 
part B which scraped continues being 
located in the lower electrode 6 after the 
electrical potential difference supplied 
from the electrical-potential- difference 
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supply circuit 3 is lost, and it maintains 
the contents of a display as the 
conductive toner 9 which moved to the 
rear face of Part A holds the location. 
[0050] Thus, in the electrophoresis 
display 1 by this embodiment, since it 
constituted possible [ reversal of the 
polarity of the electrical potential 
difference which should be impressed to 
the electrode 16 of the electrical potential 
difference and the electric pen 4 which 
should be impressed to the lower 
electrode 6 of the electrophoresis display 
panel 2 ], while being able to change the 
part of a request of the screen of the 
electrophoresis display panel 2 black, a 
desired part can be changed to white. 
Thereby, while being able to display 
desired alphabetic character, graphic 
form, etc. on the screen of the 
electrophoresis display panel 2, a part or 
all, such as an alphabetic character, a 
graphic form, etc: once displayed, are 
eliminable. 

[0051] Next, explanation is added to a 
detail about other embodiments with 
desirable this invention. 
[0052] Drawing 7 is the sectional view 
showing the electrophoresis display 25 
concerning other embodiments with 
desirable this invention. 
[0053] As shown in drawing 7 , the 
electrophoresis display 25 concerning this 
embodiment is equipped with the 
electrophoresis display panel 26 and the 
control circuit 27. 



[0054] The electrophoresis display panel 
26 has the electrophoresis layer 5, the 
lower electrode 6, the dielectric film 7, the 
common electrode 28, two or more unit 
electrodes 29, an insulating layer 30, and 
a substrate 18. The electrophoresis layer 

5 is pinched between the lower electrode 

6 prepared in the whole inferior surface 
of tongue of the electrophoresis display 
panel 26, and two or more unit electrodes 
29 of the top face of the electrophoresis 
display panel 19 mostly prepared in the 
whole, and the white particle 8 which is 
neutrality electrically, and the conductive 
black toner 9 electrified [ of minus ] are 
contained. The common electrode 28 and 
the unit electrode 29 consist of ITO which 
is a transparent electrode, or Sn02, 
among these the common electrode 28 is 
stuck on the whole rear face of the 
dielectric film 7. moreover, although 
mentioned later, the unit electrode 29 is 
arranged in the shape^of a matrix 
having - ****■:. this - the top face of the 
electrophoresis layer 5 - the whole is 
covered mostly. An insulating layer 30 is 
constituted by the insulating solvent with 
which many spacer balls were mixed, and 
is substantially transparent like the 
common electrode 28 and the unit 
electrode 29. 

[0055] Although not limited especially, as 
a dielectric film 7, a PET film, a 
polycarbonate film, an acrylic resin film, 
polyester film, a fluororesin film, etc. can 
be used. 
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[0056] Moreover, although not limited 
especially, as a spacer ball contained in 
an insulating layer 30, a silica ball, a 
polystyrene ball, an acrylic ball, a 
fluororesin ball, etc. can be used. 
Moreover, as the particle size, about 
0.5-50 micrometers is desirable. 
[0057] Furthermore, although not limited 
especially, as an insulating solvent 
contained in an insulating layer 30, an 
aromatic solvent, an aliphatic series 
system solvent, a fluorine system solvent, 
a halogen system solvent, etc. can be used. 
[0058] Moreover, although not limited 
especially, as thickness of the dielectric 
film 7, about 20- 100 micrometers is 
desirable. As thickness of the common 
electrode 28, about 1-10 micrometers is 
desirable, and about 0.5-50 micrometers 
is desirable as thickness of an insulating 
layer 30. As unit electrode 29 thickness, 
about 110 micrometers is desirable, 
about 100-1500 micrometers is desirable 
as thickness of the electrophoresis layer 5, 
about 1-10 micrometers is desirable as 
thickness of the lower electrode 6, and 
about 100 micrometers is desirable as 
thickness of a substrate 18. 
[0059] A control circuit 27 has terminals 
10, 11, and 31, a terminal 10 is 
electrically connected to the lower 
electrode 6 through wiring 12, a terminal 
11 is electrically connected to the common 
electrode 28 through wiring 13, and the 
terminal 31 is electrically constituted by 
the unit electrode 29 possible 



[ connection ] through wiring 32. An 
electric power switch 14, the circuit 
changing switch 15, the package 
elimination switch 24, the image 
incorporation switch 33, and the output 
terminal 34 are further formed , in the 
control circuit 27. The function of an 
electric power switch 14 is the same as 
that of the electrophoresis indicating 
equipment 1 concerning the 
above-mentioned embodiment, and 
whenever a user operates an electric 
power switch 14, a control circuit 27 
changes from the non-operating state 
from operating state, or non-operating 
state to operating state. When a control 
circuit 27 is in operating state, either the 
electrical potential difference of plus or 
the electrical potential difference of 
minus is supplied to a terminal 10, and 
another side of the electrical potential 
difference of plus and the electrical 
potential difference of minus is supplied- 
to a terminal 11, The function of a circuit 
changing switch 15 is the same as that of 
the electrophoresis indicating equipment 
1 concerning the above-mentioned 
embodiment, and the polarity of the 
electrical potential difference supplied to 
terminals 10 and 11 whenever a user 
operates a circuit changing switch 15 
changes. About the function of the 
package elimination switch 24 and the 
image incorporation switch 33, it 
mentions later. 

[0060] Drawing 8 is the circuit diagram of 
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the unit electrode 29. 

[0061] As shown in drawing 8 , the unit 
electrode 29 is arranged in the shape of a 
matrix, **** 35 is laid between each unit 
electrode 29 in a line writing direction, 
respectively, and the line 36 is laid 
between each unit electrode 29 in the 
direction of a train, respectively. As 
shown in drawing 8 , these **** 35 and a 
line 36 constitute wiring 32. 
[0062] Moreover, the transistor 37 is 
added to each unit electrode 29, 
respectively, the gate electrode of these 
transistors 37 is connected to 
corresponding **** 35, and another side 
is connected to the unit electrode 29 
corresponding to the line 36 with which 
either a source field or a drain field 
corresponds. If the electrical potential 
difference of minus is supplied to **** 35 
which connects electrically the line 36 
which will be in switch-on and 
corresponds, -and- the corresponding unit 
electrode 29, and corresponds if the 
electrical potential difference of plus is 
supplied to **** 35 to which each 
transistor 37 corresponds by this, it will 
be in non-switeh-on and the 
corresponding line 36 and the 
corresponding unit electrode 29 will be 
insulated electrically. 
[0063] Furthermore, it connects with the 
these **** 35 limping-gait line control 
circuit 38, and the line 36 is connected to 
the line control circuit 39. Moreover, 
these **** control circuit 38 and the line 



control circuit 39 are circuits included by 
each in a control circuit 27. 
[0064] Next, the function of the 
electrophoresis display 25 concerning this 
embodiment is explained. 
[0065] First, the electrical potential 
difference of minus is supplied to a 
terminal 10, and the electrical potential 
difference of plus is supplied to a 
terminal 11 as it is a ****, when the 
control circuit 27 of the electrophoresis 
display 25 is non-operating state, the 
electric power switch 14 of a control 
circuit 27 is operated by the user and a 
control circuit 27 is made into operating 
state. By this, the electrical potential 
difference of minus will be impressed to 
the lower electrode 6 of the 
electrophoresis display panel 26, and the 
electrical potential difference of plus will 
be impressed to the common electrode 28. 
Moreover, the electrical potential 
difference of minus is supplie d to- all the 
parts connected with **** 35 among 
terminals 31 at this time. Thereby a 
transistor 37 will be in non-switeh-on 
altogether, and the unit electrode 29 will 
be in floating altogether. 
[0066] Next, if the package elimination 
switch 24 of a control circuit 27 is 
operated by the user, the electrical 
potential difference of plus will be 
supplied to a terminal 10, the electrical 
potential difference of plus also by that of 
control by the limping gait line control 
circuit 38 will be supplied to all the parts 
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connected with **** 35 among terminals 
31, and the electrical potential difference 
of minus also by that of control will he 
supplied to all the parts connected with a 
line 36 among terminals 31 by the line 
control circuit 39. All the transistors 37 
prepared corresponding to each unit 
electrode 29 will be in switch-on by this, 
and the electrical potential difference of 
minus will be supplied to all the unit 
electrodes 29. Here, the lower electrode 6 
has covered the whole inferior surface of 
tongue of the electrophoresis layer 5, and 
since the unit electrode 29 has covered 
the whole top face of the electrophoresis 
layer 5, on the whole, the conductive 
toner 9 electrified [ of minus ] moves it for 
it to the lower electrode 6 side according 
to an electrophoresis phenomenon. 
[0067] Drawing 9 is the sectional view of 
the electrophoresis display 25 in the 
condition immediately after operating the 
package elimination switch 24; - 
[0068] If the package elimination switch 
24 is operated as shown in drawing 9, , all 
the conductive toners 9 will move to the 
lower electrode 6 side substantially 
according to an electrophoresis 
phenomenon. Since the unit electrode 29 
side which is the screen is covered with 
the white particle 8 on the whole by this, 
on the whole, the screen of the 
electrophoresis display panel 26 looks 
white. After a user finishes the actuation 
to the package elimination switch 24 of a 
control circuit 27, the electrical potential 



difference of minus is supplied to the 
terminal 10 of a control circuit 27, the 
electrical potential difference of plus is 
supplied to a terminal 11, and the 
electrical potential difference of minus 
also by that of control by the limping gait 
line control circuit 38 is supplied to all 
the parts connected with **** 35 among 
terminals 31. By this, the electrical 
potential difference of minus will be 
impressed to the lower electrode 6 of the 
electrophoresis display panel 26, the 
electrical potential difference of plus will 
be impressed to the common electrode 28, 
and the unit electrode 29 will be in 
floating altogether. 

[0069] Thus, the electrical potential 
difference of minus is impressed to the 
lower electrode 6, the electrical potential 
difference of plus is impressed to the 
common electrode 28, and it sets in the 
condition that the unit electrode 29 is 
floating altogether. -If it scrapes while a- 
user pushes with a pen the dielectric film 
7 which is the screen of the 
electrophoresis display panel 26 In the 
forced part, the dielectric film 7 and the 
common electrode 28 will bend, and the 
spacer ball and the insulating solvent 
which constitute an insulating layer 30 
will be extruded by right and left in the 
part concerned, consequently the 
common electrode 28 and the unit 
electrode 29 will contact in the part 
concerned. At this time, as 
above-mentioned, the electrical potential 
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difference of plus is impressed to the 
common electrode 28, and the electrical 
potential difference of plus is impressed 
only to the unit electrode 29 which 
contacted the common electrode 28 from 
the unit electrode 29 being floating 
altogether by having been pushed with 
the pen among two or more unit 
electrodes 29. Thereby, the conductive 
toner 9 electrified [ of minus ] moves to 
the unit electrode 29 side concerned 
according to an electrophoresis 
phenomenon. 

[0070] Drawing 10 is the sectional view of 
the electrophoresis display 26 in the 
condition of having scraped forcing the 
screen of the electrophoresis display 
panel 26 with a pen 40 along with an 
arrow head e. 

[0071] If it scrapes forcing the screen of 
the electrophoresis display panel 26 with 
a pen 40 along with an arrow head e as 
shown in drawing- 10 Bv -scraping being 
pushed, with a pen 40 among the 
conductive toners 9 located in the lower 
electrode 6 side The rear face of the part 
E this scraped the conductive toner 9 
corresponding to the part E in which the 
unit electrode 29 in contact with the 
common electrode 28 is located could 
draw near to the unit electrode 29 side 
according to the electrophoresis 
phenomenon, and being pushed with a 
pen 40 will be covered with the 
conductive toner 9. On the other hand, in 
any parts other than the part E which 



scraped with the pen 40, migration of the 
conductive toner 9 does not take place 
substantially in parts other than the part 
E which did not produce the 
above-mentioned electrophoresis 
phenomenon substantially, therefore 
scraped with the pen 40. The part E 
which scraped with the pen 40 becomes 
black by this, and, as for other parts, 
white is maintained. Thus, desired 
alphabetic character, graphic form, etc. 
can be displayed on the electrophoresis 
display panel 26 black by scraping forcing 
the front face of the dielectric film 7 with 
a pen 40. Moreover, it does not move [ of 
nine conductive toner which was able to 
be drawn near to the unit electrode 29 
side according to the electrophoresis 
phenomenon ] to other parts 
substantially automatically by the 
viscosity which the electrophoresis layer 
5 has as above-mentioned. 
[0072] Thus; the alphabetic character, 
graphic form, . etc. displayed on the 
electrophoresis display panel 26 can be 
read as data from an output terminal 34 
by operating the image incorporation 
switch 33. That is, in the condition 
immediately after displaying an 
alphabetic character, a graphic form, etc. 
on the electrophoresis display panel 26 
with a pen 40 as mentioned above, the 
electrical potential difference which each 
unit electrode 29 has expresses the 
contents of a display of the 
electrophoresis display panel 26. 



15/22 



JP2002-014379A 



Therefore, if the electrical potential 
difference which the basis of control by 
the control circuit 27 and each unit 
electrode 29 have is read, the alphabetic 
character, graphic form, etc. displayed on 
the electrophoresis display panel 26 can 
be read as data. 

[0073] Specifically a user's actuation of 
the image incorporation switch 33 gives 
the electrical potential difference of plus 
first to one the basis of control by the **** 
control circuit 38 included in a control 
circuit 27, and in **** 35 of the beginning. 
By this, the electrical potential difference 
of plus will be given, the transistor 37 
corresponding to the Ta line line 35 will 
be in switchon, and the electrical 
potential difference which the unit 
electrode 29 corresponding to one in **** 
35 of the beginning has appears in each 
line 36. After this electrical potential 
difference is amplified by the line control 
circuit -39; it is - latched, - and ^t is 
outputted to a serial from an output 
terminal 34. Similarly, the electrical 
potential difference of plus is given to the 
basis of control by the **** control circuit 
38, and next **** 35, the electrical 
potential difference which the unit 
electrode 29 corresponding to next **** 
35 concerned has is read by this, and it is 
outputted to a serial from an output 
terminal 34, The electrical potential 
difference which all the unit electrodes 29 
have will be outputted from an output 
terminal 34 as data by performing such 



actuation to last **** 35. Therefore, it 
becomes possible by connecting 
information management systems, such 
as a personal computer, to an output 
terminal 34 to incorporate as data the 
alphabetic character, graphic form, etc. 
displayed on the electrophoresis display 
panel 26. 

[0074] Next, actuation of returning again 
to white the part changed black with the 
pen 40 among the screens of the 
electrophoresis display panel 26 is 
explained. 

[0075] When returning again the part 
changed black with the pen 40 among the 
screens of the electrophoresis display 
panel 26 to the original condition, and a 
user operates the circuit changing switch 
15 of the control circuit 27 in operating 
state first, it is necessary to change the 
polarity of the electrical potential 
difference supplied to terminals 10 and 
11. If the circuit changing switch 15 of a 
control circuit 27 is. operated, first, the 
electrical potential difference of plus also 
by that of control by the **** control 
circuit 38 will be supplied to all the parts 
connected with **** 35 among terminals 
31, and a transistor 37 will be altogether 
made switch-on by this. In this condition, 
the same electrical potential difference as 
the electrical potential difference 
currently supplied to current and a 
terminal 10 is supplied also as that of 
control by the line control circuit 39 to all 
the parts connected with a line 36 among 
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terminals 31. In this case, since the 
electrical potential difference currently 
supplied to current and a terminal 10 is 
an electrical potential difference of minus, 
the electrical potential difference of 
minus is supplied to all the parts 
connected with a line 36 among terminals 
31. Since all the transistors 37 are made 
into switch- on as above-mentioned at this 
time, the electrical potential difference of 
minus will be supplied to all the unit 
electrodes 29 by the depression with a 
pen 40 including the unit electrode 29 
with which the electrical potential 
difference of plus was given. 
[0076] Next, the electrical potential 
difference of minus also by that of control 
by the **** control circuit 38 is supplied 
to all the parts connected with **** 35 
among terminals 31, and a transistor 37 
is altogether made non- switch-on by this. 
Thereby, the unit electrode 29 will be in 
floating altogether again,- and reset of the 
unit electrode 29 completes it. 
[0077] If reset of the unit electrode 29 is 
completed next, the electrical potential 
difference of plus for a terminal 10 will be 
supplied, and the electrical potential 
difference of minus will be supplied to a 
terminal 11. When the electrical potential 
difference of plus for a terminal 10 is 
supplied and the electrical potential 
difference of minus is supplied to a 
terminal 11, the electrical potential 
difference of plus will be impressed to the 
lower electrode 6 of the electrophoresis 



display panel 26, and the electrical 
potential difference of minus will be 
impressed to the common electrode 28. 
Each unit electrode 29 is floating 
electrically as above-mentioned. 
[0078] In this condition, if it scrapes 
pushing with a pen the dielectric film 7 
whose user is the screen of the 
electrophoresis display panel 26, in the 
forced part, the dielectric film 7 and the 
common electrode 28 will bend, and the 
common electrode 28 and the unit 
electrode 29 will contact in the part 
concerned. At this time, as 
above-mentioned, the electrical potential 
difference of minus is impressed to the 
common electrode 28, and the electrical 
potential difference of minus is impressed 
only to the unit electrode 29 which 
contacted the common electrode 28 from 
the unit electrode 29 being floating 
altogether by having been pushed with 
the pen among - two or more unit- 
electrodes .29. . Thereby, the. conductive 
toner 9 electrified [ of minus ] moves to 
the lower electrode 6 side in the part 
concerned according to an electrophoresis 
phenomenon. 

[0079] Drawing 11 is the sectional view of 
the electrophoresis display 26 in the 
condition of having scraped forcing the 
screen of the electrophoresis display 
panel 26 with a pen 40 along with an 
arrow head f. 

[0080] If it scrapes forcing the screen of 
the electrophoresis display panel 26 with 
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a pen 40 along with an arrow head f as 
shown in drawing 11 By scraping being 
pushed with a pen 40 among the 
conductive toners 9 contained in the 
electrophoresis layer 5 of the 
electrophoresis display panel 26 The 
conductive toner 9 which had covered the 
rear face of the part F this scraped the 
conductive toner 9 corresponding to the 
part F in which the unit electrode 29 in 
contact with the common electrode 28 is 
located could draw near to the lower 
electrode 6 side according to the 
electrophoresis phenomenon, and being 
pushed with a pen 40 moves to the lower 
electrode 6. On the other hand, in any 
parts other than the part F which scraped 
with the pen 40, migration of the 
conductive toner 9 does not take place 
substantially in parts other than the part 
F which did not produce the 
above-mentioned electrophoresis 
phenomenon^ substantially, - therefore 
scraped with the pen 40, The part which 
reverses the part F which scraped with 
the pen 40 after the circuit changing 
switch 15 among the parts E which 
scraped with the pen 40 before a circuit 
changing switch 15 was operated by this, 
and were displayed black was operated, 
becomes white, and is displayed black 
among the electrophoresis display panels 
26 as a result becomes partial E\ Thus, in 
the condition that the electrical potential 
difference of plus was impressed to the 
lower electrode 6, and the electrical 



potential difference of minus was 
impressed to the common electrode 28, a 
part or all, such as an alphabetic 
character, a graphic form, etc. currently 
displayed on the electrophoresis display 
panel 26 black, can be reversed white by 
scraping the front face of the dielectric 
film 7. 

[0081] And what is necessary is just to 
operate the package elimination switch 
24, in carrying out package elimination of 
the alphabetic character, the graphic 
form, etc. currently black displayed on 
the screen of the electrophoresis display 
panel 26. That is, the electrical potential 
difference of plus is supplied to a 
terminal 10, the electrical potential 
difference of plus is supplied to all the 
parts connected with **** 35 among 
terminals 31, the electrical potential 
difference of minus is supplied to all the 
parts connected with a line 36 among 
terminals 31, and the electrical potential 
difference of minus is . supplied to all the 
unit electrodes 29 by this as it is a ****, 
when the package elimination switch 24 
of a control circuit 27 is operated by the 
user. Consequently, since it moves to the 
lower electrode 6 side on the whole 
according to an electrophoresis 
phenomenon and the unit electrode 29 
side which is the screen is covered with 
the white particle 8 on the whole by this, 
as for the screen of the electrophoresis 
display panel 19, on the whole, the 
conductive toner 9 appears white again. 
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[0082] Thus, it sets to the electrophoresis 
display 25 by this embodiment. In 
addition to the effectiveness which the 
electrophoresis display 1 by the 
above-mentioned embodiment has, it has 
two or more unit electrodes 29 arranged 
in the shape of a matrix at the screen side. 
Since the electrical potential difference of 
plus can be impressed to the lower 
electrode 6 while impressing the 
electrical potential difference of minus to 
all the unit electrodes 29 by operating the 
package elimination switch 24, it 
becomes possible to eliminate collectively 
the alphabetic character, graphic form, 
etc. currently displayed on the 
electrophoresis display panel 26. 
[0083] Furthermore, it sets to the 
electrophoresis display 25 by this 
embodiment. It has two or more unit 
electrodes 29 arranged the common 
electrode 28 and in the shape of a matrix 
at the screen side. Since it constitutes so 
that an electrical potential difference 
may be impressed to the desired unit 
electrode 29 by pressing the screen with a 
pen 40 and contacting the common 
electrode 28 and the unit electrode 29 It 
becomes possible to be able to supply plus 
or a minus electrical potential difference 
only to the unit electrode 29 which 
touched the common electrode 28 
alternatively, therefore to perform a more 
sharp display. 

[0084] Moreover, in the electrophoresis 
display 25 by this embodiment, 



impression of the electrical potential 
difference to the unit electrode 29 is 
pressed with a pen 40 from on the 
dielectric film 7, and since it is carrying 
out by being contacted with the common 
electrode 28, it does not need to supply an 
electrical potential difference to pen 40 
the very thing. Therefore, the pen 40 
without wiring can be used and 
convenience and safety improve. 
[0085] Furthermore, in the 
electrophoresis display 25 by this 
embodiment, since the electrical potential 
difference which each unit electrode 29 
has can be read and this can be supplied 
outside through an output terminal 34, it 
becomes possible to incorporate in a 
personal computer etc. by using as data 
the alphabetic character, graphic form, 
etc. displayed on the electrophoresis 
display panel 26. 

[0086] Modification various by within the 
limits of invention indicated by the claim, 
without „ being ^limited to the above 
embodiment is possible for this invention, 
and it cannot be overemphasized that it 
is that by which they are also included 
within the limits of this invention. 
[0087] For example, in the 
electrophoresis displays 1 and 25 
concerning the above-mentioned 
embodiment, as a display particle 
contained in the electrophoresis layer 5, 
although the white particle 8 and the 
conductive black toner 9 are used, such 
lightness may use reverse, i.e., a black 
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particle, and a conductive white toner. 
Furthermore, these may be white and not 
only black but other combination of a 
color, for example, red and blue. Moreover, 
using two kinds of particles for the 
electrophoresis layer 5 may constitute the 
electrophoresis layer 5 using different 
color from this in predetermined color, for 
example, a black solution, for example, a 
conductive white particle, rather than it 
is indispensable. Furthermore, the 
electrophoresis layer 5 may be 
constituted by enclosing a majority of 
these microcapsules into predetermined 
color, for example, a black solution, using 
different color from this, for example, the 
microcapsule with which the conductive 
white particle was enclosed. Furthermore, 
one side consists of, predetermined colors, 
for example, conductive black matter, and 
the electrophoresis layer 5 may be 
constituted by enclosing a majority of 
these microcapsules using the color in 
which an another side side differs from 
this, for example, the microcapsule which 
consisted of white insulating matter. 
[0088] Moreover, in the electrophoresis 
displays 1 and 25 concerning the 
above-mentioned embodiment, although 
the conductive toner 9 electrified [ of 
minus ] is used as a display particle 
contained in the electrophoresis layer 5, 
the charge the conductive toner 9 is 
electrified does not need to be minus, and 
may be plus, since the conductive toner 9 
concerned can be drawn near to the 



electrode with which the electrical 
potential difference of minus was 
supplied when the conductive toner 9 
wears the charge of plus - the 
above-mentioned operative condition - 
giving a polar electrical potential 
difference contrary to the 
above-mentioned explanation to each 
electrode explained in the electrophoresis 
displays 1 and 25 applied like - the 
above-mentioned operative condition - 
the same function as the electrophoresis 
displays 1 and 25 applied like can be , 
achieved. Moreover, the particle which 
should carry out electrophoresis does not 
need to be a conductive particle, and may 
be an insulating particle. 
[0089] furthermore, the above-mentioned 
operative condition - the charge 
transportation layer which has the 
property of a P-type semiconductor may 
be made to intervene between the 
electrophoresis layer 5 between the 
electrophoresis layer . 5 in the 
electrophoresis display 1 applied like, 
and the rear faces of the dielectric film 7, 
or in the electrophoresis display 25, and 
two or more unit electrodes 29 By making 
such a charge transportation layer 
intervene, after an electrical potential 
difference is no longer impressed, it 
becomes possible to maintain the 
contents of a display over long duration 
more. In addition, when the conductive 
toner 9 wears the charge of plus as 
mentioned above, it is necessary to have 
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the property of an N.-type semiconductor 
as a charge transportation layer made to 
intervene. 

[0090] Moreover, in the electrophoresis 
displays 1 and 25 concerning the 
above-mentioned embodiment, the 
separator with which the interior of the 
electrophoresis layer 5 is divided is 
formed, and it is good also as the cellular 
structure. 

[0091] Furthermore, in this invention, a 
means does not necessarily mean a 
physical means, and also when the 
function of each means is realized by 
software, it includes. Furthermore, even 
if the function of one means is realized by 
two or more physical means, the function 
of two or more means may be realized by 
one physical means. 
[0092] 

[Effect of the Invention] As explained 
above, according to this invention, the 
electrophoresis display - which can 
eliminate alternatively a part of request 
of the contents of a display which could 
perform the sharp display and were once 
displayed can be offered. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] Drawing 1 is the sectional 
view showing the electrophoresis display 
1 concerning the desirable embodiment of 
this invention. 

[Drawing 2] Drawing 2 is the sectional 



view of the electrophoresis display 1 in 
the condition of having scraped the 
screen of the electrophoresis display 
panel 2 along with the arrow head a with 
the electric pen 4. 

[Drawing 3l Drawing 3 is the top view of 
the electrophoresis display 1 in the 
condition of having scraped the screen of 
the electrophoresis display panel 2 along 
with the arrow head a with the electric 
pen 4. 

drawing 41 Drawing 4 is the sectional 
view of the electrophoresis display 1 in 
the condition that the 

electrical-potential-difference supply 
circuit 3 was made into non-operating 
state, after scraping the screen of the 
electrophoresis display panel 2 with the 
electric pen 4. 

[Drawing 51 Drawing 5 is the sectional 
view of the electrophoresis display 1 in 
the condition of having scraped the 
screen of the electrophoresis display 
panel 2 along with the arrow head b with 
the electric pen 4. 

[Drawin g 61 Drawing 6 is the top view of 
the electrophoresis display 1 in the 
condition of having scraped the screen of 
the electrophoresis display panel 2 along 
with the arrow head b with the electric 
pen 4. 

[Drawing 7l Drawing 7 is the sectional 
view showing the electrophoresis display 
25 concerning other embodiments with 
desirable this invention. 
[Drawing 8l Drawing 8 is the circuit 
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diagram of the unit electrode 29. 
[Drawing 9l Drawing 9 is the sectional 
view of the electrophoresis display 25 in 
the condition immediately after operating 
the package elimination switch 24. 
[Drawing 101 Drawing 10 is the sectional 
view of the electrophoresis display 26 in 
the condition of having scraped forcing 
the screen of the electrophoresis display 
panel 26 with a pen 40 along with an 
arrow head e. 

[Drawing 111 Drawing 11 is the sectional 
view of the electrophoresis display 26 in 
the condition of having scraped forcing 
the screen of the electrophoresis display 
panel 26 with a pen 40 along with an 
arrow head f. 
[Description of Notations] 

1 Electrophoresis Display 

2 Electrophoresis Display Panel 

3 Electrical-Potential-Difference Supply 
Circuit 

4 Electric Pen ^ 

5 Electrophoresis Layer ; 

6 Lower Electrode 

7 Dielectric Film 

8 White Particle 

9 Conductive Toner 

10 11 Terminal 
12 13 Wiring 

14 Electric Power Switch 

15 Circuit Changing Switch 

16 Electrode 

17 Insulating Coat 

18 Substrate 

24 Package Elimination Switch 
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25 Electrophoresis Display 

26 Electrophoresis Display Panel 

27 Control Circuit 

28 Common Electrode 

29 Unit Electrode 

30 Insulating Layer 

31 Terminal 

32 Wiring 

33 Image Incorporation Switch 

34 Output Terminal 

35 **** 

36 Line 

37 Transistor 

38 **** Control Circuit 

39 Line Control Circuit 

40 Pen 
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2002-14379 



Wfflf *flf tffc* i l o^^fr t lis 

l xfi 2 l^Ett^««t»Ba^36iao 

£ 2 xfi 3 (::f5*<o«*»iba^3£«. 

ffiffi^faWSM* b < tt«rfBR«*^ 
5Ct £ -T 5H*S l 7I>^ 4 tD^-rinfr 1 fll^lS 

6 ] mummfc ? << t <d mmm^w^m 

[0 0 0 1 ] 



[0002] 

tf\ l^me^^UoT, »ASttfc«*«9** 
[0 0 0 3] — 

^ 5 fc . /^^si^^i^Sic «t oT *3£ 

[0 0 0 4] «ja«ft»»*^*^^#J£ bXfi, W 
X.tf , 6-171292 ^ft^WHW 10-3 

5 1 8-0#^:«tr:IE«StLTV^o 

[0 0 0 5] 

[0 0 0 6] ^tc. »«»»S,*Srf«ffl b 
^ril^^ \zm 6Ct^t^f, /^*T* b 

[0 0 0 7] bfc#oT. J:^>ir- 
^^^rtT 5 C dS-CS r b X 

[0 0 0 8] x^/P«750fa 
5 C 

[0 0 0 9] 

1 OS^fte;R.tfflME» 1 waffle «S4S6*^Ti- 6 
S2^*i:»*< titA^^fcm^»»}il^^ 

s i%tcnfr\z$s\,^xm^i$famm t M^mnfty * 
s * 6 wm^Wi b-&mz-%> mn^m^mm ^x^xm 
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[0 0 10] ^m^Xtiai. RfM^^W^Sffi* 
[0011] *|89i<a#* L^J^f^tl^v^Tf*. flft 

[0012] *as?«^)ff* bi^jBtnsfli^«ttttf , *tiRj 

[0 0 13] ^P^(D^^^^^H/^J£^I-^^T 
[0 0 14] *»M^Sfel^»^Lt^l61B«^J:tb 

[0 0 15] *»M^Sfet-»4L'»'^St*llRW-*3''^"C 
[0 0 16] *^W<o£ibt-#£ Lt>H161B«J3:*3U^-C 

[0 0 17] ^i^^bi^u^iisi^in 

[0 0 18] *«IB^Sfel-»4Uo^ltJEI»«^*3l>r 

fttFE^m* ^ n> J* * WFJE-T 5 r t K J: o X #JEJ¥ JE s 

rtfcffij^mEte^&Effiu m^J:5ff!rE*a« 
[0 0 19] *«ib<t>s fetr»* uu^lfiffi«^J;tu 
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[0 0 2 0] #?&W<D£ kfclSf* Lt^lfcffifiU^^T 
[0 0 2 1 ] #»9J£>3 L^ll^fS^lr&^T 
[0 0 2 2] ^(-#*bi^lllfilS1S^J:tb 

[oo2 3] &mw<D£b\z&^i,\,^mMnmc$o\,^x 

20 [0 0 2 4] *36K^Sfe(-#^Ui^*liS«twJ:tt 

a^^^at- J ^lx^tuTv^5^T^ ^^^n/c^c^ • 

[0 0 2 5] 

XL 6 0 

[0 0 2 6] Elf*. Li^H!fcffi«t::j&>J&» 
[0 0 2 7] [§1 1 C/T^ti6 J: 5t-> *HJfiffifil(2:**d» 

[0028] ««i»tbR^^*^ 2 m^*ttii 5 

t s TamS 6 t . ^ -<M7h Sffi 18^ 

fri^tt ejttfcTffB«ffi 6 1 «*»tba^^/u 2 o± 
■^i^KWt^aw^RWfr^ >r 7 ^a urm^ScK) 

liMtLtfc!)> S^twJ;5efe 
50 [0 0 2 9] mzfSifeZtlte^tiK Rift7^/^7i: 



5 

[0030] iztc. m^mfezti^^K mmft-?*^ 

M>7<Dm&b LTfi2 0 — 100 m^S^^ U < x 
m^»«Jii5(Z)^^ Ltfj:l 0 0-1 5 0 0/imII 

m$W$.^<. Sffil 8(OJf:^.^ LTfil 0 0 Mmgg 

[0 0 3 1 ] mJE«^[Hl5S3^ S^-l 0W1 1 

«Wfc«J*c**U S^l lfiKJSl 3^Ltl^y 

bi-msi^-f y^i 4Rt;at^^ s^i s^Rjtbtt 
ox. mjE^0^3^tt^^^ib^^^v>-r 

*u<«t*«iff«ffl^e>ttff«iB 

fix «7-l oi^tt^7^<o«JER^>f -^^^«E^— 
ST-1 1 \z.fr?7X<nn&JkX*^4T* 

-6 C tn J; o T ^ffittSrSO ^i^^i *s pJIB-Cfc 
-7-1 lfc^-f ^^<D«JEdS«*&*ttTV^ttffiT% 

j&£*b<5 J: 5 fcfctK i£l-x «^10l:-7>ft^tflE 

4 0^iwJ;«9. «BE#t*&IUB3 3&Silif^«l»i SttfciE 
S^fc^Tfi. S^l 0^f4^-<^*7?«IE*s»*&S 

£/c. «EWili&®a8 3 3&s*ibf^ttffi^fc5»&^*i. 
^1 0&tfl loi/^^t>«JEfitt*&S^*^- 
[0 0 3 2 ] «ft-«^4tt. ffilttl 6 fc, jfc* 

gn&tfgasi i 3 fc <7>«j*SR*:i* < mn» 1 6 <^f*:s;« 

[0 0 3 3] *t^, **J6ffi«^^S««»»a^3S 

B i ^#IBfco^rift§«i--5o 
[0034] *i\ mn^mm^mm i wajEfltt&Bte 

r^ttffiWo^Ttt, Ell ft* £51-. « 
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[0035] ^(^, ymj£m£[E]&3comM 

*4 y*f-\ 4dS«f^Stu, «JE«*&IHI«3^ttf^««t 
ft, flB^f-l 1 ^^7^omJQE^«^^tL^ 0 r 

-^omjEasepiD&tu m^>4 coms#i 6 tcfi^ 

^-i^^««^^4{rj:oTfiftat!ia^<-*/>2 

o TBI**:? >f^7 «l(^»i-5a 
[0 0 3 6] 0 2 fMaficBX*^*/!' 2 <£>^^M£r 

[0 0 3 7] 13 2 K**£ftS J: 5 tw v watac**^** 
/U2 0*^®£m^<>4 In J; tJ^PPa l:iBot»igt 
«ft»»a^^2<Z)«45»ibJi5J3:'g'*nS 
^mte h-J— 9<z>5 ««^^4K:J:0*fflSftfc» 

R«flc7-</Uix7ffi!ll^5l**ii:e>tbx :inaoti^ 
^>-4^J:?>*ia*tu^:ffl^AW»®^ ^m^h^- 
9I^J;oTM^r m^-<^4^«t 

liUMtoi^^-fx L^oti^y4ia«a$ 

[0 0 3 8] !3 3*i N «SCftlb*^^/i'2^)a^®Sr 

30 ««ScBS^3fiHl.f^¥ffiiax-*>5o - - • • 

[0 0 3 9] [g] 3 iZ^Zth&X o «St^>4t3iJ;»? 
»iaS^fc«^Afi;-»feo#«tt h-^— 9-ds«^ffit?- 

7<oa®Sr»ia-t'Swit^J;5, m^*Sb^^^/i-2 

[oo4o] ct^j: ?\-i,x&m£titzL&ftA<Dmmz 

[0 0 4 1] B4I1 ««ficiba^^^2^>a^-ffiS: 
B«^V4^J:9«iflbfc«. «JEttiS&Ie]K 3 *s^»^ 

[0 0 4 2] i4t:^^ti^J:5i^ 

»»AdS*«tth^-"-9^<t5»6^aE^bUfc*s 

f ^ f 1 4 f 5 r ^ ia o X , SEE* 

50 Ht^BUXi^*«tth-^— 9 fit* * — J: 0 
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[0 0 4 3] 2k In, «ft*lbS^^/V2<7)*^ffi0 5 

[0 0 44] WS&.faWl&7F'**/l' 2 <£>^^®<£> 5 ft 

*i\ »f^««^*>5«13EW*&lilK3O«0# 
5S:J--if*sSfcf^-r5r t\cX 5. ST- 10 

-f^l^y4 in J; o T9&McSh£tyF'**& 2 <o^^ 

[0 0 4 5] H5*i, tt«»Kl*^^^2^*^ffiS: 

«fttac»*^3K« i <nmmmx£>z> 0 

[0 04 6IB5 t-^ S X 0 "ftSC»!&***/** 

^(omEE^ai*p$ttfett«^«st'<v4 m&ty b tc 

m*f-J:o"CT»«ffi6fl!J^SI#*^re>^ :mao 

fc^m^h^-- 9^ x t^««6ic»»i-5o — ^ « 

ft^4(^J:!9«3aSttfcffl5>BK^a^f^ ±IE 

[0 0 4 7] B6il «Slftltia^^/i'2<7?*^ffiS: 
[004 8] IS6^SixSJ: 5t-x -^-f -*-*0>«E;& s 
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a 7 mu & b mti. mm® e m 1- 5 1 # am* ^ 5 fc 

*xfctftffi<o««^v4^J:5»3iaStb, H<*^*ttr 
9. «ft»!fta^^/W2o5-*„ H<S** 

* comjE^TOn a? <xfcttiBo««i'0 4 xmnwy << >\> 

[0 0 4 9] r«Oj;5^U-C*5flStbfc«|J^B^»JSi- 
5 T»fS 6 H9i Lfc»«tt h t- 9 14, »»AO| 

[0 0 5 0] COJ:5t-x *3IJ6ffi»(-J:S«*C*»* 
20 ^i^B 1 J-*5^T*4. Bft&tta^*.*^ 2 ^T^m^ 

6(^MD-r-<#mjE^tJ t m^-<^4^m®#i 6 trTOn 
[0051] *asw^»^ ut^^nifciBflK-o 

[0 0 5 2] B7li N #3891 <a# * U^ffioHJ6ffil«{c 
[0 0 5 3] H7lr^StbSJ: 5^. *3lliSIB*{-^ 

-6«ft»iba^asii2 5fi x «««jcKi«^^^2 6 1 

f IJWIUSS 2 7 kiffizLX^Z. 

[0054] ««tac»a^<-*^ 2 6 tt. m^»Bjii 5 
TSii6^ «m#:7^w»7£. ^iim®2 8 

t x ^g^^Wim^ 29i, 30^ Sgl8i 

$:tt5o «ft»»Jl 5 il. WftSctba^^^^ 2 6 CO 

40 r®±*f-^it ^n/cTaim^ 6 1 ««c»»se^<*^ 

1 9 0±S(OJ5tf^ff^K»t6tLfcffl»wm-tt«ffi2 9 

SfBi-CfcS I TOXtt S n O 2 ^5)4 ^ ^<Db%^ 
iim^2 8(4. 7^Bffi^flc^ftS*Stb 
T^5o *fc. «5fii-<5dV *ffi«ffi2 9*4-^ by 
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&mmm2 sxaftwi? 9 tmm. mnm^mmx 

[0 0 5 5] m^m^^tl^^K il#7>f/^7i: 
[0 0 5 6] W^Pfi^Stt*l^ s , »»J13 0 1C 

$*fts;*'<— f-a*— urn ->yi7#— /k 

^i^sK-yK T^y/v^-zK ^s/*»flB3K-^» 
*ffl^5Ct*s-e#-5o LTWu 0. 

5 — 5 0 /imSSi&Sff^ Ul\ 

[00.57] t$t>\z, m-mfe£tiJ£^i>K mmmso 
[0058] #^PfiSSixfti^K nm&7*4^ 

J^KOm^t L-Xfi2 0-1 0 0 /i mSS^Sft IX. 
^iim^2 8CDiP^^ 

<* Jft»Ji3 0<^J¥3*£ UTfSO. 5 ~ 5 0 m mSff * s 
£f*lX, itttS2 9f*iltlJl-10MmSfi 
j&s#£IX* «ft»»Ji 5 <Z)ff 3*. i: Ufil 0 0-15 

— 1 OymgWIK, Sfil 8<^J?^£ 1X141 
0 0 M miS^ ui\ 

[0 0 5 9] $0$][e]3& 2 7 fi. SS^f- 10,11 XU 5 3 1 

\-m^m^mm^ti, ah^-i i ttassis 1 3^^u-c^ii 
s c fflmm&£7\zLn* *6i:tiB^yfi4, w« 

^ti^ ««^>r j/f i s^wiat. ±ianjfitt*^ 

tt-5flffi^ffi14^«J9«*>So -JS^^f^f 2 4^ 

^3 3oafiB^o^-c»aas-r 

[0 0 6 0] H8(i, 9<DlB\mmX*hZ> 0 

[006 1] 181:^^6 J: 51-. Wfc«S2 9tt-^ 
ttS**tfc«ffi 2 9 Kiattth^ti&m 3 6 
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its 3 6 f*. mm 3 2 ^si/s-r $ n 

[0 0 6 2] 2 9 dtt, ttl^tl h 7 

7co^— h«ffitt*rici-5ffaS3 s^saKstu y— * 

10 3 6 ir*HS"TS*ffi«ffi2 9 £*«fti»WR«U *tJC 
l»£*ot\ *fj£i-S^J*l3 6 t*HC-rS*ffi«ffi2 9 
[0 0 6 3] £h\^. Cttfeffi»3 5(ifTit8WJWlHlK3' 

8(rffiastb, ?iJJ»3 6fi^J«»J«lH]K3 9JrS8fcStt 
Tl^o rttfcff«S«J»lH]IIS3 8Rt*Mi»fH»@ 

18 3 9 tt, V^tttffiUWIelK 2 7 ft[w^£tt5lH]&&T*£> 

[0 0 6 4] *t^. 
20 12 5 ^fElro^Tt^-T So 

[0 0 6 5] 3=i\ 2 5 OffilffllHISg 2 

IU^2 7(^)1S^^ 1 4 35S»f^Stt % .«J«llH]18 2 7 

mU6^n-*'<i-*<Dmi£&tv%n£ti, #as«ffi2 8i:: 

3 7 f2£T#*ai4Mffi i: !K *flfc«ffi 2 9 l*±T 7 a 

— r>f v^«ffii:*'6o ■ ■ - 

[0 0 6 6]fc 9«iJ«|fi]K2 7 

y^2 4dstftf^Stb-5^^ Wl0i:i4^7^<o 
flJIdWS^ SB^f-3 105*^^3 5iCO^^S^ 
T«oaS5>fwttffi»ftiJWlH]]IS3 8 t^J:SI|i!l»^t ^^7^ 

±x<DU&\zfr?immmiB\& 39^9 mw<ot> t-^c 
-rxcomjztmmzti&o zti\z£9 s 2 9 

40 (^^J^bT^tt^H^c-t*--<T(D h7V^^ 3 7^5@ii 

i5oTi4*tSot*J!i, mffim^2 9fi, 

«f**l/fc*«* h^— 9tt. ««»BS*l:J:o-CT 

[0 0 6 7] 09H -Sii^^f^f 2 4«^il 
fcia«^ttffl^*3tt-5«;Sii}cBi*^K«2 5^^r®[gir' 

50 [0 0 6 8] H9^SttS J: 5 — fi?B*^-fs/^ 
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3 stioftdss^-c^a^fiffllffilWlElBSS 8 1^5 

[0069] c^»ct5^. TUWme\~Yx-*<4-f-*<om 
mn>Vf7 a sis j± 7 sr'O'M j; o xjf u#tt*j& s e>»ifl-r 

<Dt&y>. ^mnM2 b^yx-?? *<Dmj£ftt®M£irb. 
mi±mm2 9n±x7v-T^ z/?m&tte<>x^z>^ 

oJtbttfc.r "3#il«8i2 8 £Sttbfc*ffi«fli 
2 9 <0^^^7^^mJE^^p$tb^) 0 CtiHJ:^ 

(^<t or SRmte«ffi-2 : .9.ffi!l^»lbir.-5o. - 
[0 0 7 0] H10I1 BftHctb*^^^/^ 2 6 0)*** 

ufc«i»^*3j+s««*ib*^3S«2 Gcommmx-fo 

[0 0 7 1 ] HI l 0 i^^ix^J; b (c x 

»ia$tb5-t^J:or. #ii««2 8 ^ttbfcWfc 
®^2 9dSflr«i-6ffl4>E^m-t-S»«tth^--9ds 
«Sct»tta.*t-J:or*tt:«fil2 9^iJ^5l#^ J ti:otb x 

tlJ:*^ -<^4 otr J: 9»iaSixfcai5^E«^ 

- ixCiJ: 9 . --0-4 Oi^J: 9»iS£;ft,fc<JB$*E^j&MI 
>-4 0t^l*7^;^ 7<0^M£J¥ Lttttfcj&*o»ifi 
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t^rtia^ «fit»Bia^*^2 6 ^Bfa^S:* 
isttaot*ffiii2 9ffls^3it**e>tufc*«tt 

[0072] rcDj: 0 iat, «ftSciba^^^2 6 
10 brtt^ffli-^t^pHB-efcSo i~*fe*>. -baioj;5 

l^-O- 4 otlMl^^^ 2 6 fc3t^ • El 

Mm%m^£^tcm'&<D®:M\zte^x^ &mtLmM2, 

9 d5*-*-5ttJEtt. 2 6 ^rtS 

UfcdSor, WJWHIK2 7 (rj;S»!HW^ 
ti, #J»MSfc«ffi2 9-*3^5«lE*a*ttHi:«* 
»»**^.*/u2 6 K^^xfc;*:^ • 18^*4:7*-* 

[0 0 7 3] jyfrttfcli, £i\ ^--ifirj; 5 K«Bi 9 
j^Wi/f 3 3^^6i:, ft!l»lHlK2 7rt^ 
20 *tbSfT*»yWlHlj83 8(^J:Sft'J«^>bt, ff^3 5<£> 
5*>*ffl0 1*tc^Ur^7^0«/Ej& s *^.fetb5o w 

fi. ffi»3 5^0 5 -ibMtncO l*l£*tJS-T6Wfc«ffi2 9 
dS^r-r-5«E3& s S.tt5o 3&^*5ttJEtt^Ji»»J«lH]te3 9 
(^J:oriii|iB*^«7S'^*tl^ a**^ 3 4 <t ^> 
yr/M::ffi*S*ixS. W^tt, fr*fiH»lHlK 3 8 iz: 

-^^L^ix, Cttl^J:9,.Sttft^ff*3 5^*tlti-$* 
30 te«ffi2.9^**««ffi* s BE^ttiSttr.,Ui*iB : ?r3 4 

ff^3 5 ^ Xfrtefth :^aot, 4to*tttfi-2- 
9j&s«-T5«iEdK 7-^iUaiM : f-3 4i?)lliA 
^tter^tc^^o l^oT, tti^T-3 4lw/<-y 

t/^ ^ t°^- ^^(om^mmm^mm-r^z t\zx 

t IsX&V&teCbfc-zimkteho 
[0 0 7 4] ftl^ t*fti*^^2 6W*^iO 

40 \zm-r#mzLo^xvi9i-t&* 

[00 7 5] ««tflc»)a^^^^/U 2 6 O^^StD 5 *>^ 

^>4 0 {-x v m&i^tz^t^ft&^vtyt^m^ 
m-rm^. *-r, »tf^ffifc:fc5W«afc2 7©w^ 

-Y 2x^1 5*3— ^*s*frj-6Ci:lcJ:9. iB^i 0 5: 
t^l l^Wj(&Stb5fl;JE<7)agttS:«l!9e^5jK«^fc 
5o f6"J«ll]B2 7<0«3»^-Yy^l 5 3&s«kf^S^5i:^ 
£i\ »^3 105*>fT«l3 5{^o**ss^r<oa5»(^ 

fr*swj«ii]as 3 s \z.xz>mm<Dht rr? *<omj£tfWife 

Six, ^ ixli J; o T h 7 ^ v 5 ^ ^ 3 7 t ^1 W ^ 
50 Six^ 0 C(Ottffi(r*3^r, CT-3 i^H«36l: 
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tix ^ h m/E t m cm& &j\Mfflwm& 3 9 \z. «t s «y«i 

3 7dsWffltfcffii: *JiT^5 0T% ^>-4 0U:J;5 
Stb-sr. £t£ft5 0 

[0 0 7 6] ffi^ 3 1 CO 0 -hftm 3 5 5 

^X<0«f|S4>(m»*!l»[HlB3 8KJ;5.SOWOfc£^>f-*- 
*o«BEaHfei(&S*u ^iiiaoT h7^y^^ 3 7# 

St;4T7o-f>fy^gi41 *tttS2 9^!i 

[0 0 7 7] *ffitffi2 9<D!)±y hfr^T-TZt, Hk 

a* hup sax, ^iim^2 8^f*-^-<^^o«jE*sHJiDS 

*X*:i£l::ft<5, ±3£<Z>£*5?K #¥-fili2 9fj:l^ 

[0 0 7 8] 3&^5*ftlBl-*3V^T, lFj&s«*Ufctt« 
*/<*;P2 6 ^Stfc^ii*7^/^ 7 ^r-<Vtw 
J:oT#U+ttft*s&*iS^**. Jf bott^^xfcgp^- 

aKtt»ft-*5^X*3i«ffi2 8 i:W4S®2 9 £ 3&s»« 

y^tti^^ot^^^^^, a»^#ffi«ai2 9© 

[0 0 7 9] IS 1 1 fi % «*C»ft«^**/l' 2 6 <DWt7F 
f on J; U#ft*dSfe«ia 

Ufc««l21*5W511«C»tt*^36«2 6<z>SfffiE|-?fc 

'So 

[0 0 8 0] Ull 1 \^£tl%£v «*iMKj«^ 
*;U2 6 ^S^ffi&^RJ f l:fiot^^4 0\Z£ 9 L 
ttttft^<b«il-f ««»lbS^-*^2 6^?«« 

J: 9J¥ U+ttfcixoo»iS$;»x£r irl^ioT. 

a2 8iffi»lfc*ffi««2 9dSffi:«-r5Sl$4>F^*H£ 

"T 3*Hmte h 9 ^ft»*Ba*tw J; o TTffl«ffi 6 
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j: 9 ftia s *xfcas# f ^^ss^-m, ±iEm^*tbm 

5 Sjxe«r*w^<V40^J;*)»iflSax-C»<*^ 

o\z± 5«ia$axfc»55'F»iRisUTa< 

ft?). Jie*Wtc. B«St»*^*/U2 6^)5^ »< 

ffl«ffi6^^7^0«E* s SWDSax, *a««2 8»C^ 

[0 0 8 1] -tLX. t«8cHl*^^*^2 6<OS^ffi 

»-&t-fi. — iS?H*^-f s^2 4Sr«^i"tutf i~ 
ft*?%, -^-ift- J; 9fil«p[H]»2 7^-giix>( 5/^ 
20 2 4£WE£2x5^ ±iz£<D££i*K S^lOlifj:^ 

S±T<z?ffl^f^fi^7^^WEd5«j(&Sax, ^3 1^ 
0 3 6 {^oftdS5^r^»45"^*i"r>f -^-^ofBEE 

#tfc>i&£ix. rtl^«toT, ^T(Of|4l|ji2 9 Cl^M 

L, iWU:^ »^ffi-e*>s*ttfffi2 9fl*safe» 

/H 9<Q«^®ttlftJS^flcW^e<ax.So 
30 [0 0 8 2] .^(DX b^. .#HJfcffl«fc J: 
**3£1S2 SK^Tf*, ±IBlti61B«fc J: 

jwiBiisax/ca»o*ffi«ffi2 9*:«^ -g^^-r 

y^2 4 ^riftt 6 ^ o t (D^ttSI 2 9 M 

*;V2 6 tw^S^xT^^)^ • Wf^-gLtii 

[0 0 8 3] Sbl^, *Hififfi«^J:S««[»»a^3S 
40 «2 5^*5l^Tf±, *^®«|{C#ii«fii2 8R^ h y 

^^«^ia«Stufc«!&<7?*ti:«S2 9*«*:, ^4 

o -ca^B*i¥JE u^iims 28^ mttm® 2 9 1 

ttSiir-Sr tti:«toTBfao*<a«fii2 9(^«JE*sfn*D 
SaxSJ:5t-«*UX^S^"C. ^iim®2 8 
*fiiH2 9^0^3SRW^^5^Xfi^-<^«JESr 
««:HSt^, Uc^ot, J:"9v^-r-^ft^ 
iffi^ids^JIBtftSo 

[0 0 8 4] ^/c. *HJfilB««-J:S««t»Ib*^K1t 
50 ;l/A7i^?)^y4 0^J:oTffJEL, *j!®<12 8<1: 
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[0 0 8 5] Sfcfc:, *H«fiffi«J-J:5B«»|jbS^36 
S 2 5 Xfl #*IMJfc«« 2 9 S«E£*0lE^tB Us 

r^tu^s^ 34^ uT^aceasts - 1 a>x# 
5©t% ««c»iba^^/V'2 6 [zm^^tbtix^ • 0 

[0 0 8 6] #3SiWH ^±oH^ilt^Pl^^tt^^ 

[0 0 8 7] «^.ff . ±fBH*JB«fr*^^S««*lba 
S^tLT, e#«fc^8;RtM&fe^»«*h-^--9 

t\z£o xm^W^m 5 Srfll/S tT t «t l\ 
[0 0 8 8] ±fBltJfi«B1lS^3&^S«ft»»*^ 

[0 0 8 9] $ ±|EllJfil6«^j&^*-5««fic»S 
l ^*3tt^««tScibJi 5 yuA 7 OS 



(9) M2 0 0 2-1 4 3 7 9 
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*x#< fcofct£U::fc3^T. J: t>*B#P B 1»J:fefcQ*^rt* 
hi— 9 3&S7 p 7^0«ffif**t^Tt^S»'&ttv ^ftSii: 

[0 0 9 0] Sfc, ±tE*Jfi«S«^d^^tt«»»*^ 

10 -fe^u— ^*K*tx -fe^fltafit UTt J:t\ 

[0 0 9 1] #»PJJfc::*3^"<\ fattt, 

[0 0 9 2] 

[Hi] Hill #*93<7>#£ LU^HJ6ffi«^^5m 
[0 2] H2fJ, tt«ca«ia^^^2oa^®S:tB«t 

[B3] B3I1 ««Sc»*^^^2<D*^®S:«*t 

30 *|tia^3S«-l,<Dff®ia^*>6o ----- 

[04] 04 fl ««Mc»*^*/W2©«^ffi*«*l 
^y4ia9iitfcf, «lEtt«&[HlK3-36S*»f^tt1» 

[05] 0 5fl IftftiS^/^roS^ittS 
[0 6] H6I1 ««Sc»«^^/U2oa^ffiS:««i 

40 i (D^mmxfoZo 

[0 7] 0 7*i ^^(Dmmmm^^ 

[08] 08fl *ffi«ffi2 9«itfoS 0 
[0 9] 0 9fl — «?H*^-< y^2 4^tftf^Sttfci£ 
«o«ffi»d*3*t-5««l»«i*^3S«2 SOBrMH-Cfc 

[010] B10H 2 6 O^^S 

fc«ffi^*3it5««»iba^3S«2 6^>WrBia-CfcSc 

50 [0 1 1 ] 0 1 1 ttx M%^W}^7jk^^^ 2 6 CO^^:® 



(10) 4#BB 2002- 14379 
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